Six components of sporaviridin (SVD) were successfully isolated by HPLCusing methanol -1 mammonium chloride as the mobile phase. Each componentpossesses expectedly antimicrobial activity. To ensure the structural relationship between the intact SVDand Nacetylated sporaviridins (iV-Ac-SVD), they were converted to the corresponding of iV-acetates by acetylation in methanol, whose structures had already been determined as glycosides consisting of a 34-memberedmacrocyclic lactone, viridopentaoses, D-glucose and Ar-acetylvancosSporaviridins (abbreviated as SVD)are basic glycoside antibiotics produced by Streptosporangium viridogriseuwP.
Sporaviridins (abbreviated as SVD)are basic glycoside antibiotics produced by Streptosporangium viridogriseuwP.
They exhibit strong inhibitory activity against Gram-positive bacteria, acid fast bacteria and trichophyton, but also show considerable toxicity such as hemolysis and fish poisoning. Although various structural studies have been attempted since they were isolated in 1963, their structures have remained unsolved. Because the intact antibiotics are basic and water-soluble, but very labile under basic conditions, we carried out the isolation3) and the structural determination using their iV-acetylated sporaviridins (iV-Ac-SVD), of which the structures have recently been proposed as shown in Fig. 11} . They are composed of six components and each has a 34-memberedlactone and seven monosaccharide units in which a pentasaccharide, viridopentaose4) , and two monosaccharides are included. The structural differences of the six components of 7V-Ac-SVD are due to methyl or ethyl group at C-2 and three viridopentaose A, B or C at C-13. However, these JV-acetylated derivatives do not show antimicrobial activity.
Therefore, free bases of the intact antibiotics were required and had to be separated to the individual components which are closely related to one another in both of chemical and physical properties, and molecular weights. In this paper we describe the isolation and physico-chemical properties of the intact SVDobtained.
Isolation of SVDComponents
During isolation and structural determination of iV-Ac-SVD, we found that they are unstable under basic conditions and the characteristic behavior was used for the degradative studies. Treatment of iV-Ac-SVDwith a base such as aqueous ammonia and l,8-diazabicyclo [5.4 .0]undec-7-ene (DBU) resulted in the cleavage of a glycosidic bond to liberate the pseudoaglycones (7V-Ac-PAG) and the constituent pentasaccharides, viridopentaoses4'53. These degradation products were key com-
n This paper is dedicated to Professor Kenneth L. Rinehart in honor of his 60th birthday. pounds in determining the total structures of iV-Ac-SVD. This chemical transformation is more facile in the case of the intact SVD. For instance, an aqueous solution of SVDhas pH 9 and half life times in aqueous and methanol solutions were about 2 days and 1 week, respectively. So they decompose quickly to their degradation products due to their basicity in aqueous and methanol solution. For these reasons, a mobile phase of the HPLCfor separation of SVDcomponents had to be carefully chosen. Wehave already shown that the reversed phase HPLCusing an ammoniumchloridecontaining mobile phase is suitable for analysis of aculeximycin which is also a basic glycoside antibiotic and is similar to SVD6). The stability of SVDwas examined in the mobile phase, methanol -1 m ammoniumchloride. SVDin this mobile phase has proven to be considerably more stable than in aqueous and methanol, indicating that this solvent system depresses the chemical decomposition of SVDand is suitable for our objective. After the optimization of the operating conditions for the preparative HPLC, they were fixed as follows : Column; ODS-silica gel, mobile phase; methanol -1 m ammonium chloride (70 : 30), flow rate; 2 ml/minute, detection; UV 232 nm. Fig. 2 shows the HPLCof SVDcomponents under the preparative HPLCconditions. Although this is not a base-line separation amongthe components, the six components can be resolved to considerable extent. Several peaks around the retention time of 10 minutes were found later to be the pseudoaglycones which were produced by the cleavage of the glycosidic bond at C-13 of the aglycones. The preparative HPLCof the mixture was repeatedly carried out under the chromatographic conditions. Since the resulting fractions contained the nonvolatile inorganic salt together with the desired antibiotics, a desalting operation was required. For this purpose, commercially available C18cartridge such as BONDELUTCIS and SEP-PAKC18 (two cartridges connected in series in this case) were very effective. Finally we were able to obtain the intact SVD-Ai (7.8 mg), A2 (13.1 mg), Bx (12.4 mg), B2 (10.0mg), Q (21.8 mg) and C2 (10.2 mg) from 370 mg of the mixture.
Physico-chemical Properties of SVDComponents
The physico-chemical properties of each component thus obtained are summarized in Table 1 . Theywere obtained as amorphouswhite powders and are closely similar to one another. The fast atom bombardment mass spectrometry (FAB-MS)gave firm molecular weight information. The UVspectra of the six components show an absorption maximumat 232nm, which support the presence of a conjugated diene system in their molecules. The two characteristic bands, hydroxy and amino groups at 3700~3000 cm"1and ester carbonyl at 1700cm"1 are in commonobserved in the IR spectra. The XH NMRspectra of SVD-Ai and A2 are shown Column: Cosmosil 5C18-P (10 x 250 mm), mobile phase: MeQH-lM NH4C1 (73:27), flow rate:
2 ml/minute, detection: UV 232 nm. Table 2 together with that of the complex mixture. These results indicate that the antimicrobial activity of each component is essentially the same as that of the mixture. At present other biological properties of the intact SVDare being examined. As mentioned above, we can isolate the six componentsof the intact SVD.To ensure the structural relationship between the free SVDand iV-Ac-SVD, the separated components were acetylated Thissupportsstronglythat iV-Ac-SVD is a derivative of theintact SVD onlywithits aminogroupsbeingacetylated.Wehavealreadyestablishedthe structural relationshipbetweeniV-Ac-SVD andviridopentaose5). In this experiment, the total structural relationshipincludingthe intact SVD is nowconfirmed as shownin Scheme 1.
Experimental
General MP'sweredetermined ona micromeltingpointapparatus (hot-stagetype,Yanagimoto MP-S3) anduncorrected. Opticalrotationsweremeasured witha JascoDIP-181 polarimeter. IR andUV spectraweredetermined ona HitachiIR-215 spectrometer anda Hitachi200-10 double beam spectrophotometer, respectively. *HNMR spectraweremeasured ona JeolGX-400 spectrometer using TMSas an internal standard. FAB-MS were obtained on a Jeol HX-110mass spectrometer using glycerol as the matrix. HPLCwas carried out on a Shimadzu LC-3Awith a Shimadzu SPD-2A spectrometer as the detector. The separation was performed on a Cosmosil 5C18 (Nacalai Tesque, 4.6x150mm) or a Nucleosil 5C18 (Chemco, 4.6x150mm) for analysis and a Cosmosil 5C18-P (Nacalai Tesque, 10 x 250 mm)for preparative separation. TLCwas carried out on pre-coated plates (Kieselgel 60 F254). For column chromatography, silica gel (Fuji-Davison, 150-325 mesh) and Sephadex LH-20 (Pharmacia) were used. BONDELUT C18 (Analytical Chem) and SEP-PAK C18 (Waters) cartridges were used for desalting operations.
Separation of SVDComponents A mixture of SVDcomponents (370 mg) was subjected to preparative HPLCto yield SVD-AX (7.8mg), A2 (13.1 mg), B, (12.4mg), B2 (10.0mg), Q (21.8mg) and C2 (10.2mg). Operating conditions were: column; Cosmosil 5C18-P (10x250 mm), mobile phase; MeOH-1 m NH4C1(73 :27), flow rate; 2 ml/minute, detection; UV232 nm. iV-Acetylation of SVDComponents A solution of 1 mg of each component dissolved in 50 /A of MeOHwas treated with acetic anhydride (30 jLil) at room temperature. After 2 hours the reaction mixture was evaporated to dryness. The residue was analyzed by the HPLC: column; Cosmosil (4.6 x 150 mm), mobile phase; MeOH-1 m NH4C1(78 :22), flow rate; 1 ml/minute detection; UV232 nm. The retention times of the six components of 7V-Ac-SVD were: Ax; 29 minutes, A2; 17 minutes, B^35 minutes, B2; 22 minutes, Q; 18 minutes and C2; 13 minutes.
